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EXECUTIVE SUMMARY 

 

A geotechnical investigation was conducted by Geotest Engineering, Inc. for the Scholes 

International Airport Roadway Pavement Improvements in Galveston, Texas.   

 

 The project includes approximately 14,400 feet of asphalt roadways, for which 3 repair options 

have been considered.  Repair option 1 involves a Mill and Mix (Recycle Base), as well as localized 

base repairs in weak base areas.  New base to be cement stabilized and then topped with an asphalt 

overlay.  Option 2 involves Milling and Hauling existing asphalt and base, to be replaced with a new 

cement stabilized base, and then topped with an asphalt overlay.  Option 3 involves the seal and 

overlay on top of existing roadways, with full depth repair in weak base areas.  After consideration 

and evaluation, Option 1 was selected as the Preferred Repair Option for the entire project.  The 

asphalt roadways included are Lockheed Road, Airport Boulevard, Terminal Drive, 83rd Street, Piper 

Street, and Cessna Drive.  The existing roadways will be widened as necessary on both sides of the 

roadway, to result in a proposed 24-foot section for Lockheed Road and Airport Boulevard, and a 

proposed 22-foot section for the remaining 4 roadways. 

 

1. The existing paving along the six roadways of the project, as revealed in borings B-1 through 

B-14, consist of 1.5 to 6.5 inches of asphaltic surface over 4.5 to 16.5 inches of unstabilized 

base.  The unstabilized base consists of limestone, oyster shell, sand and asphaltic material 

and shell mix. 
 

2. The subgrade beneath the pavement consists of loose to medium dense gray and brown sand, 

fine sand with silt, silty sand and silty clayey sand.  A layer of sandy lean clay was 

encountered between depths of 2 and 4.5 feet in borings B-3, B-4 and B-12.   

 

3. Groundwater was encountered during drilling at depths ranging from 3.7 to 6 feet in all the 

borings drilled for this project.  The ground water level measured 10 to 15 minutes after the 

free water was first encountered is at depths ranging from 3.4 to 5 feet in all the borings.   

 

4. The recommended pavement sections for the rehabilitation are given in Section 6.0. 
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1.0  INTRODUCTION 

 

1.1  Project Description 
 

The project includes asphalt pavement improvements for approximately 14,400 feet of Scholes 

Airport roadways.  After consideration and evaluation of three repair options, the preferred option is 

the Mill and Mix (Recycled Base), with localized base repairs in weak base areas.  New base to be 

cement stabilized and then topped with an asphalt overlay.  The asphalt roadways included are 

Lockheed Road, Airport Boulevard, Terminal Drive, 83rd Street, Piper Street, and Cessna Drive.  The 

existing roadways will be widened as necessary on both sides of the roadway, to result in a proposed 

24-foot section for Lockheed Road and Airport Boulevard, and a proposed 22-foot section for the 

remaining 4 roadways.  The vicinity map is shown on Figure 1.  

 

1.2  Purpose and Scope 
 

The purposes of this investigation were to investigate existing paving and subgrade 

conditions and to develop geotechnical recommendations of pavement design alternatives for the 

rehabilitation of existing roadways in Scholes International Airport at Galveston. 

 

The scope of this investigation consisted of the following tasks: 

• Asphalt coring at all fourteen (14) boring locations to determine and evaluate the existing 

paving section. 

• Drilling and continuous sampling seven (7) soil borings each to a depth of 10 feet to 

evaluate subsurface soil conditions.   

• Performing laboratory tests on field samples, in accordance with ASTM, to evaluate the 

physical properties of the existing pavement materials and subsurface soils.  
 

• Performing engineering analyses to evaluate the existing pavement section, and provide 

recommendations of pavement design alternatives for the rehabilitation of the six 

existing roadways mentioned above.   
 

• Prepared a geotechnical report summarizing the field, laboratory data and engineering 

recommendations. 
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2.0  FIELD INVESTIGATION 

 

Paving and subgrade conditions were investigated by drilling fourteen (14) borings designated 

as B-1 through B-14 for Scholes International Airport Roadway Pavement Improvements.  All 

borings were drilled with a truck mounted rotary drilling rig.  Asphalt coring was performed at all 

boring locations to evaluate the existing pavement thickness and conduct laboratory tests.  The 

approximate boring locations are shown on Figures 2.1 and 2.2, Plan of Borings.  

 

The soil samples were sampled continuously to a depth of 10 feet, the termination depth of 

borings.  Samples of cohesionless soils and cohesive soils (not retrieved by thin walled tube sampler) 

were obtained with a 2-inch split barrel sampler in general accordance with ASTM Method D 1586, 

and samples of cohesive soils were obtained with a 3-inch thin walled tube sampler in general 

accordance with ASTM D 1587.  Each sample was removed from the sampler in the field, carefully 

examined and logged by an experienced soils technician.  Suitable portions of each sample were 

sealed and packaged for transportation to Geotest's laboratory.  The shear strength of cohesive soil 

samples was estimated using a pocket penetrometer in the field.  Driving resistances of the split 

barrel sampler were recorded in the field as "blows per foot," and are indicated on boring logs.  All 

borings were backfilled with cement-bentonite grout after completion of drilling. 

 

Detailed descriptions of the soils encountered in the borings are given on the boring logs 

presented on Figures A-1 through A-14 in Appendix A.  A key to symbols and terms used on boring 

logs is given on Figure A-15 in Appendix A. 
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3.0  LABORATORY TESTING 

 

The laboratory testing program was designed to evaluate the pertinent physical properties and 

shear strength characteristics of the subsurface soils.  Classification tests were performed on selected 

samples to aid in soil classification.  All the tests were performed in accordance with appropriate 

ASTM standards. 

 

The in-place moisture content (ASTM D 2216) of selected samples was determined to define 

the moisture profile at each boring location.  Liquid limit and plastic limit tests (ASTM D 4318) 

were performed on selected samples.  Results of these tests are summarized on the boring logs.  

 
One (1) laboratory compaction test (ASTM D 698) was performed on composite sample from 

borings B-1 through B-14 to obtain the maximum dry density and optimum moisture content.  One 

(1) California Bearing Ratio (ASTM D 1883) test was performed on the composite sample from 

borings B-1 through B-14.  The results of laboratory compaction test and CBR tests are presented on 

Figures B-1 and B-2a through B-2d, respectively in Appendix B. 
 

Specimen of the existing pavement surface course (asphalt) was tested for its asphalt content, 

gradation, maximum theoretical specific gravity, bulk density and Hveem stability.  Particle size 

analyses of existing pavement base materials were performed to verify its suitability for mix design.   

 

Results of asphalt content, gradation, maximum theoretical density, bulk density and Hveem 

stability of the top asphaltic surface course are given on Figure B-3 in Appendix B.   

 

Sieve analysis tests were performed on two samples from collected base material.  The results 

of sieve analysis are presented in Figures B-4a and B-4b in Appendix B. 



Geotest Engineering, Inc.  Report No. 1140201801 
Scholes International Airport Roadway Pavement Improvements  July 24, 2014 
Galveston, Texas 
  

5 

4.0  GENERAL SUBSURFACE CONDITIONS 
 

4.1  Existing Paving 

 

Based on the findings from the boring logs, the existing paving along various airport 

roadways as revealed in borings B-1 through B-14 consist of 1.5 to 6.5 inches of asphaltic surface 

over 4.5 to 16.5 inches of unstabilized base.  The unstabilized base consists of limestone, oyster 

shell, sand and asphaltic material and shell mix.  Details of the existing paving are given below.   

 

Street 
Boring 

No.  

Pavement Course 

Asphalt Base Course 

Terminal Drive B-1 6.5" 7.0" Oyster Shell and Sand 

Terminal Drive B-2 2.75" 10.5" Oyster Shell and Sand 

Terminal Drive B-3 1.5" 7" Limestone 

Piper Street B-4 1.75" 10" Oyster Shell and Sand 

83rd Street B-5 2.5" 3.0" of Asphalt, and Shell mix  

83rd Street B-6 2.5" 16.5" of Oyster Shell, and Sand 

83rd Street B-7 1.5" 15.5" of Oyster Shell, Gravel and Sand 

Airport Blvd. B-8 2.0" 14.0" Oyster Shell 

Airport Blvd. B-9 2.0" 12.0" Oyster Shell 

Lockheed Road B-10 2.0" 7" Limestone 

Lockheed Road B-11 3.0" 9.0" Oyster Shell 

Lockheed Road B-12 3.0" 4.5" Limestone 

Cessna Drive B-13 1.5" 7.5" Limestone 

Cessna Drive B-14 2.5" 7.0" Oyster Shell 
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4.2  Subgrade Soils 

 

The subgrade beneath the pavement consists of loose to medium dense gray and brown sand, 

fine sand with silt, silty sand and silty clayey sand.  A layer of sandy lean clay was encountered 

between the depths of 2 to 4.5 feet in borings B-3, B-4 and B-12. 

 

Sandy Lean Clay is of medium plasticity with liquid limits ranging from 27 to 31 and 

plasticity indices ranging from 11 to 14.  The fines content (passing No. 200 sieve) for Silty Sand 

and Silty Clayey Sand ranges from 13 to 28 percent.  The fines content of Sand and Fine Sand with 

silt ranges from 2 to 11 percent.  The fines content of Sandy Lean Clay ranges from 60 to 70 percent. 

 

4.3  Groundwater 

 

 Groundwater was encountered during drilling at depths ranging from 3.7 to 6 feet in all the 

borings drilled for this project.  The groundwater level measured 10 to 15 minutes after the free 

water was first encountered is at depths ranging from 3.4 to 5 feet in all the borings. 

 

 However, it should be noted that various environmental and man-made factors, such as 

amount of precipitation, nearby subsurface construction activities and changes in area drainage, 

could substantially influence the groundwater levels. 
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5.0  ENGINEERING ANALYSES AND RECOMMENDATIONS 

 

5.1  Pavement Recommendations 

 

 The project includes approximately 14,400 feet of asphalt roadways, for which 3 repair 

options have been considered.  Repair option 1 involves a Mill and Mix (Recycled Base), as well as 

localized base repairs in weak base areas.  New base to be cement stabilized and then topped with an 

asphalt overlay.  Option 2 involves Milling and Hauling existing asphalt and base, to be replaced 

with a new cement stabilized base, and then topped with an asphalt overlay.  Option 3 involves the 

seal and overlay on top of existing roadways, with full depth repair in weak base areas.  After 

consideration and evaluation, Option 1 was selected as the Preferred Option for the entire project.  

The asphalt roadways included are Lockheed Rd., Airport Blvd., Terminal Dr., 83rd St., Piper St., and 

Cessna Dr. The existing roadways will be widened as necessary on both sides of the roadway, to 

result in a proposed 24-foot section for Lockheed Rd. and Airport Blvd., and a proposed 22-foot 

section for the remaining 4 roadways. 

  

 Based on our understanding, rehabilitation of existing pavement is considered for the project. 

The rehabilitation method includes the recycling of existing pavement material (shell and asphalt), 

adding stabilization to be used as base material, and then topped with asphalt overlay.  However, the 

reclaimed material (predominantly oyster shell, encountered along the six roadways of the project) 

may possess poorly graded material as shown in the sieve analysis report (Figure B-4a).  Therefore, 

the recycled base will not provide sufficient bonding and strength as required for the base course 

unless coarse aggregate are added to the mixture.  Hence, an alternative rehabilitation method was 

considered.  The alternative rehabilitation method includes milling, adding coarse crushed concrete 

base, mixing the existing asphalt, the shell base, and the crushed concrete with portland cement, 

creating a new recycled base to be overlayed with new asphalt surface course.  The pavement design 

and the construction of the alternative rehabilitation method is discussed below. 
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5.2  Pavement Design Method  

 

 The pavement design was developed in accordance with the “AASHTO Guide for Design of 

Pavement Structures” 1993 edition. 

 

5.3  Design Parameters 

 

 Subgrade Soil Properties.  Based on the laboratory test data obtained from the natural 

subgrade soils, the effective roadbed resilient modulus (MR) is estimated to be 16,603 psi.   

 

 Traffic Data.  No traffic counts were available for this study, however, a traffic data of 0.24 x 

106 - 18 kips ESAL (W18) over a 20 year design period was used for the design.  This traffic data was 

based on 200 vehicles per day with 1% truck traffic. 

 

Other Design Parameters.  Other design parameters used in the development of flexible 

pavement structural number are given below: 

 

• Flexible Pavement:  Overall Standard Deviation (So): 0.45 

Reliability Level (R): 80% 

     Serviceability Index 

     Initial (Po): 4.2 

Terminal (Pt): 2.0  

 

     Layer, coefficient: 

   a1, a2, a3 =  layer coefficient for surface, base and subbase 

course, respectively. Values of the layer 

coefficient for each pavement material are as 

follows: 
 

   a1  = 0.44 for HMHL asphalt concrete surface 

   a2  = 0.34 for Asphalt concrete black base 
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         = 0.23 for Cement stabilized base 

          = 0.17 for lime and flyash stabilized base 

   a3  = 0.11 for Lime stabilized soils 

   Drainage coefficient: 

 m2, m3 = Drainage coefficient for base and subbase layers; 

m2 = 1.15 and m3 = 1.15 (based on a fair quality 

of drainage) 

 

5.4 Recommended Pavement Section  

 

 Based on the design parameters described above and on AASHTO design procedures, the 

structural number for flexible pavement was determined.  The recommended pavement sections are 

given below. 

 
 
Pavement Course 

Thickness 
(inches) 

Asphaltic Concrete Surface 
 

Geotextile Fabric Mat 
 

Cement Stabilized recycled asphalt, shell base with crushed 
concrete 

2.0 
 

-- 
 

8.0 

  

5.5  Pavement Construction 
 

 The proposed pavement section given above can be constructed in accordance with 

guidelines given below: 
 

• Mill the existing asphalt surface (depth varies) and existing base material (approximately 4" 

depth). 

• Spread the milled material to entire width of the pavement including the widening of both sides 

of the existing pavement.  After spreading, the milled material thickness should be around 4 

inches through the entire pavement width. 

• Add an additional 4" of coarse crushed concrete on top of milled and spread material for entire 

width including the widened section, then add 8% - 10% portland cement (depending on 
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gradation).  This cement stabilized crushed concrete and recycled asphalt and shell mix should 

be compacted and cured to an approximate depth of 8 inches in accordance with TxDOT 

Specification Item No. 275. 

• Place a geofabric mat over the compacted stabilized recycled base material. 

• Finally, place the 2 inch asphaltic concrete surface in accordance with TxDOT Specification 

Item 340. 
 

Further, at location near boring B-5 where existing pavement thickness is 5.5 inches, after 

milling about 4 inches; over excavation and replacing with additional crushed concrete thickness will 

be required for the recycled 8-inch base. 

 

Please note that in areas where significant base failures were noticed, spot base repair is 

recommended. 
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6.0  PROVISIONS 

 

 

The description of subsurface conditions and the design information contained in this report 

are based on borings made at specific locations.  However, some variation in soil conditions may 

occur between test locations.  Should any subsurface conditions other than those described in our 

boring logs be encountered, Geotest should be immediately notified so that further investigation and 

supplemental recommendations can be provided.  The depth of the groundwater level may vary with 

changes in environmental conditions such as frequency and magnitude of rainfall.  The stratification 

lines on the log of borings represent the approximate boundaries between soil types, however, the 

transition between soil types may be more gradual than depicted. 

 

This report has been prepared for the exclusive use of Freese and Nichols, Inc., and the 

Scholes International Airport Roadway Pavement Improvements in Galveston, Texas. 

 

This report shall not be reproduced without the written permission of Geotest Engineering, 

Inc., or Freese and Nichols, Inc. or the City of Galveston.  
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